Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.040; wR factor = 0.093; data-to-parameter ratio = 17.1.
In the title compound [systematic name: (1R,3S,5R,6S)-8methyl-3-(4-methylphenylsulfonyloxy)-8-azabicyclo[3.2.1]octan-6-yl acetate], C 17 H 23 NO 5 S, the fused piperidine ring exists in a chair conformation with the N atom and one C atom displaced by 0.876 (2) and À0.460 (3) Å , respectively, on opposite sides of the mean plane defined by the other four atoms. The fused pyrrolidine ring adopts an envelope conformation with the N atom deviating by 0.644 (3) Å from the mean plane of the other four atoms.
Related literature
For the synthesis, see: Yang & Wang (1998) ; Xie et al. (2005) . For the pharmacological activity, see: Zhu et al. (2008) . Data collection: SMART (Bruker, 2001); cell refinement: SAINT (Bruker, 2001); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL.
Experimental
(1R,3S,5R,6S)-6-Acetoxy-3-(4-methylphenylsulfonyloxy)tropane
Chen and Y. Lu
Comment 6β-Acetoxy-3α-paramethylbenzene sulfonyloxytropane, a racemic analog of Baogongteng A, prepared in our laboratory (Yang et al., 1998) , is a potent muscarinic receptor agonist and has been shown to be a promising candidate as a new antiglaucoma agent in our previous preclinical studies. Recently, we resolved the racemates and investigated the pharmacological characteristics of both enantiomers. The enantiomer (1R,3S,5R,6S) elicited agonistic activity on muscarinic receptors (Zhu et al., 2008) . We report here the crystal structure of the bioactive enantiomer. The three-dimensional structure of the title compound is shown in Fig.1 . The absolute stereochemistry has been confirmed by the structure determination, with absolute structure parameter -0.01 (7) (Flack, 1983) . The tropane ring system adopts a conformation typical of 3α-substituted derivatives, with the piperidine ring in a chair-like shape and the pyrrolidine ring in an envelope form with nitrogen atom as the flap. Atoms N and C3 are displaced by 0.8762(0.0024) and 0.4602(0.0031) Å on opposite sides of the plane containing four atoms C1,C2, C4 and C5 (plane I), and N is deviated by 0.6435 (0.0029)Å from the mean plane through the other four atoms C1,C5,C6,C7 (plane II). The phenyl group C12 to C17 is planar to within 0.0078 (plane III). The dihedral angles between planes I-II and planes I-III are 67.58 (0.09)° and 28.67 (0.08)° respectively.
Experimental
Preparation of the title compound has been described previously (Yang et al.,1998) . 6β-Acetoxy-3 α-tropanol (11 g, 0.06 mol) was dissolved in 20 ml CHCl3, and 4-toluene sulfonyl chloride (13 g, 0.07 mol) in 8 ml pyridine were added. The mixture was stirred at room temperature for 72 h. The solvent was evaporated in vacou. The residue was dissolved in anhydrous ethanol and recrystallized to give the hydrochloride of racemates of the title compound. Then it was dissolved in 20% ammonium hydroxide, extracted with dichloromethane and the organic phase was dried over anhydrous sodium sulfate and evaporated in vacou to give racemates of the title compound. The racemates (9.8 g, 0.03 mol) and (-)-2,3-dibenzoyl-L-tartaric acid (11 g, 0.03 mol) were dissolved in methanol for 2 h. After disposing at room temperature for 3 h, the (-)-2,3-dibenzoyl-L-tartarate as precipitate was collected by filtration and recrystallized from anhydrous ethanol. The salt was converted into the title compound as colorless crystals, 30% yield, m.p. 403-405 K, [α] D 20 -11.42 (c = 0.1313, CHCl 3 ), by treatment with 20% ammonium hydroxide as described above. The enantiomeric excess of the title compound was 98.05% (Xie et al., 2005) .
Crystals suitable for X-ray analysis were obtained by slow crystallization from acetone.
Refinement
The absolute configuration was assigned after refining the Flack parameter (Flack, 1983) , using 1671 measured Friedel pairs. H atoms were placed in idealized positions, and refined as riding to their carrier atoms. with U ĩso (H) = 1.5U eq (methyl C) and U iso (H) = 1.2U eq (methylene and methine C). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.96500 (8) 0.0639 (9) 0.0453 (7) 0.0337 (7) 0.0072 (7) 0.0015 (7) 0.0006 (6) O4 0.0454 (9) 0.0769 (10) 0.0615 (10) −0.0050 (8) 0.0070 (8) −0.0094 (9) O5 0.0832 (12) 0.0597 (9) 0.0645 (11) 0.0239 (9) −0.0145 (10) −0.0013 (8) N8 0.0422 (9) 0.0490 (9) 0.0358 (9) 0.0084 (7) 0.0006 (8) −0.0016 (8) C1
0.0341 (10) 0.0591 (12) 0.0400 (11) 0.0006 (9) −0.0015 (9) −0.0016 (9) C2 0.0490 (12) 0.0551 (12) 0.0406 (11) 0.0020 (10) −0.0097 (10) −0.0017 (10) C3 0.0588 (13) 0.0453 (11) 0.0301 (9) 0.0059 (9) 0.0002 (9) 0.0026 (9) C4 0.0467 (11) 0.0474 (11) 0.0346 (10) 0.0008 (9) 0.0078 (9) 0.0048 (9) Geometric parameters (Å, °) S1-O4 1.4231 (16) C6-H6 0.9800 S1-O5 1.4239 (16) C7-H7A 0.9700 S1-O3 1.5663 (14) C7-H7B 0.9700 S1-C12 1.759 (2) C9-H9A 0.9600 O1-C10 1.341 (2) 
